I
N THE past, cranioplasty has been said to exert a beneficial effect on posttraumatic epilepsy. For this reason, many surgeons have advocated the early repair of a cranial defect to prevent the occurrence of, or to reduce the frequency of seizures occurring after a head injury. 6,7 On the other hand, some authors have found no convincing evidence of such a beneficial effect. This difference of opinion stimulated our interest in the problem. In a previous study, '4 we have reported upon the course of a series of ~73 men who sustained head injuries during World War II. The cranial defect was plated in ~05 of these men and left open for one or anoiher reason in the other 68 patients. Sixty per cent of plated patients with posttraumatic epilepsy and 70 per cent of those with skull defects continued to have seizures 5 to 15 years after the original injury. Cranioplasty per se had little influence upon the development or the course of the epilepsy in this series but, since the defects were repaired some months after injury, it seemed advisable to examine another series of patients, some with early and some with late cranioplasties.
Material and Method of Study
During major surveys 15,16 of head-injured soldiers in World War II, the presence of a cranial defect as the result of the original injury was noted carefully as well as the time and fate of plating. These two major surveys were of a total of 1,033 patients. Of these 1,033 patients, 111 had had a cranioplasty within 3 months after the injury. To augment the number of men with early plating of the defects, contact was made with a number of neurosurgeons who were known to have practiced early cranioplasty in military hosReceived for publication May 17, 1963 . * Aided by a grant from the National Institutes of Health, Bethesda, Maryland. pitals. Through the courtesy of Drs. Francis A. Carmichael, Jr., Stuart N. Rowe and W. H. Kilborn,t we were able to obtain follow-up reports on ~6 additional early cases. The course of these 137 men who had had cranial defects plated within 3 months was then compared with that of ~05 men who had had a cranioplasty performed 3 to 6 months after injury. All of these men were either examined personally or replied to questionnaires regarding their status 7 to 15 years after cranioplasty.~:
All patients were males. The age of the men in the early cranioplasty group ranged from 18 to 49 years with a mean of ~4.5 years, and of the men in the late cranioplasty group from 18 to 38 years with a mean of ~4.9 years. In Table 1 , the general characteristics of the two groups with respect to their wounds are given. The factors related to the wound appear to be similar in the two groups, although in respect to the size of the cranial defect and the depth of the wound, the severity of the wound is somewhat greater in the late group. This is confirmed further by the degree of clinical neurological involvement. At the time of wounding no neurological deficit was reported in 35 per cent of the patients of the first group and in ~8 per cent of those in the second group. Those who exhibited some neurological abnormalities had a hemiplegia with or without sensory impairment, hemianopsia or aphasia, individually or in some combination. Such neurological deficits were present in 58 per cent of the early group and in 61 per cent of t We wish to express our thanks to Drs. Carmichael, Rowe and Kilborn for making these patients known to us and for placing certain information in their files at our disposal.
:~ The kind cooperation of the Follow-up Division of the National Research Council, in particular Dr. Gilbert Beebe and Mr. Seymour Jablon, and of the Veterans Administration in the collection of information on these cases is gratefully acknowledged.
1085
Franeo Ereulei and A. Earl Walker the late group. Left-sided wounds were somewhat less common in the first group (50 per cent) than in the second group (56 per cent), but the difference probably has no biological significance.
All the cranioplasties, except 1 that was done at the time of debridement, were carried out as secondary procedures from a few days to several months after the original debridement. The material for plating was almost always tantalum (9S.4 per cent in the first group and 93.3 per cent in the second group). Mcthacrylate was used in 3 cases in the first and in 1~ cases in the second group, bone was employed in 3 and in 2 cases respectively, celluloid in 1 case in the early group, and the material used for plating in 2 cases of the second group was unknown.
Results
Healing of Wound. Primary healing occurred in 84 per cent of the early group and in 91 per cent of the late group. In 7 per cent of the cases of the early group and in 5 per cent of the cases of the late group the wound of the cranioplasty became infected and necessitated removal of the plate. However, in 112 cases (82 per cent) of the early group and in 181 cases (88 per cent) of the late group, the cranioplasty has required no revision.* In the early group 15 plates (12 tantalum and 3 plastic) had to be removed and the defects were replated subsequently; in the late group 19 plates (13 tantalum and 6 plastic) were removed, and a second cranioplasty was performed. Five plates were taken out and left out in each group. Therefore, 7 to 15 years after the original cranioplasty, the defect was still repaired satisfactorily in 127 patients of the early group (93 per cent) and in 200 patients of the late group (98 per cent).t These figures suggest that the end results of an early cranioplasty are not quite as good as those of a delayed cranioplasty. Moreover, the repairs with methacrylate did not fare as well as those with tantalum.
Epilepsy. In the present series 80 patients (58 per cent) of the early group and 95 patients (46 per cent) of the late group never had any clinical manifestation of epilepsy. This difference just attains statistical significance at the 5 per cent level (Table 2) .
Generalized attacks were the most common ones in both series, followed by combined focal seizures which became generalized. Attacks remaining focal occurred in less than 10 per cent of the men; minor attacks consisting of transient loss of consciousness t Two of these patients had documented seizures respectively 2~ hours and 3 days after the cranioplasty. However it is not clear from the records whether or not seizures might have occurred even prior to cranioplasty. * This difference is not significant statistically at the 5 per cent level.
Statistically significant difference at tile 1 per cent level of confidence.
